A World Health Organization (WHO) Expert Consultation on Waist Circumference (WC) and Waist-Hip Ratio (WHR) was convened in Geneva from 8 to 11 December 2008 to consider approaches to developing international guidelines for indices and action levels in order to characterize health risks associated with these measures of body fat distribution-alternative or complementary to the existing WHO guidelines for assessments of generalized obesity on the basis of body mass index. Six background papers prepared for the Consultation are compiled in this issue. These six papers examine a range of health outcomes and issues, including whether there is a basis for choosing WC over WHR and whether different action levels by gender, age, ethnicity, country or region are warranted. Although guidelines involving WC and WHR are potentially useful and clearly required, the challenges in identifying cutoffs for international guidelines should not be underestimated or oversimplified. The final report and outcomes of the Expert Consultation will be published by WHO.
Introduction
Chronic noncommunicable diseases (NCDs), such as heart disease, hypertension and stroke, diabetes mellitus, as well as various forms of cancer, are significant causes of disability, premature death, impaired quality of life and increasing health-care costs, in low-and middle-income, as well as in high-income countries (WHO, 2000a (WHO, , 2004 (WHO, , 2008 . Obesityreflecting the accumulation of a potentially harmful level of excess body fat-is a major contributor to the development of NCDs (WHO, 2000b) , and has become a global epidemic affecting children and adults alike. Addressing obesity through population-level strategies that promote optimal nutrition, such as appropriate dietary intake and physical activity, is a major focus of the Global Strategy and Action Plan of the World Health Organization (WHO) for the Prevention and Control of Noncommunicable Diseases (NCDs) (WHO, 2000a (WHO, , 2004 (WHO, , 2008 , complementary to strategies developed to address other aspects of dietary quality, tobacco use and harmful use of alcohol.
Surveillance to quantify and track NCDs and their risk factors is a key component of the NCD Action Plan (WHO, 2008) , which requires clearly specified diagnostic criteria and classifications. Diagnostic criteria and classifications for obesity potentially relate to both generalized obesity and also to obesity subtypes defined by the distribution of body fat, such as abdominal or central obesity. With respect to generalized obesity in adults, reports of the 1993 WHO Expert Committee (WHO, 1995) and the 1997 WHO Expert Consultation (WHO, 2000b ) have led to international classifications for degrees of overweight and obesity through the use of body mass index (BMI). BMI is defined as weight in kilograms divided by the square of height in metres (kg/m 2 ): overweight (BMI of X25.0) and obesity (BMI of X30), with further gradations of obesity defined by BMI ranges of 30.0-34.9, 35.0-39.9 and X40 based on the severity of the associated risk of comorbidities. These BMI cutoff points were recommended for international use with awareness that the risks are graded along a continuum, and that the risk associated with a given level of BMI varies within and across populations and also in association with body fat distribution.
Need for the 2008 WHO Expert Consultation on Waist Circumference and Waist-to-Hip Ratio
There was an increasing concern that the international BMI cutoff points for overweight and obesity might substantially underestimate health risks, in particular in some Asian populations because of differences in body composition, body fat distribution and associated health risks at a given BMI level among Asians compared with other populations. ) as trigger points for public health action along the BMI continuum for overweight and obesity when warranted by population weight-related health profiles. The 2002 Expert Consultation also recommended that waist circumference (WC) be used to refine action levels on the basis of BMI, particularly for populations with a predisposition to central obesity and related increased risk of developing the metabolic syndrome.
The World Health Organization has not yet developed recommendations for diagnostic criteria or classifications for abdominal or central obesity. In the absence of sufficient data to develop recommendations for WC or waist-to-hip ratio (WHR)-the two most likely indices of central obesityfor Asian populations at the 2002 Expert Consultation, a WHO working group was formed after that Consultation to examine available data and to further explore the relevant issues. Since that time, the need for international cutoff points has been reframed within the broader context of the implementation of the NCD Action Plan (WHO, 2008) , and the attendant need for clear guidance on potentially appropriate uses of WC or WHR as an alternative or as an adjunct to BMI measures in all populations.
The WHO Expert Consultation on Waist Circumference and Waist-Hip Ratio was convened in Geneva from 8 to 11 December 2008 to consider these issues. The main objective of the Expert Consultation was to review the scientific evidence and draw up clear recommendations on the issues related to WC and WHR to facilitate the most effective use of these indices. Recommendations were to include guidance on a process for defining cutoff points for public health action, and identification of related research needs. Aspects considered included variations in WC and WHR by age, sex and ethnicity, the levels at which these measures predicted the risk of different NCDs or total mortality, as well as relationships between WC or WHR and BMI as risk predictors. These issues potentially relate to children and youth, as well as to adults; although this consultation focused only on the classifications for adults.
Selecting the expert panel
A systematic and transparent process was followed for selecting experts to be invited to participate in the Expert Consultation itself, and to prepare the background papers on each identified topic to be discussed at the Consultation. Initially, a search was conducted through the ISI Web of Science to identify all articles pertaining to WC, hip circumference and WHR. A similar PubMed search was also conducted to allow for differences in the breadth and scope of the Web of Science in comparison with PubMed. Identified articles were analysed by the author, ranking the authors by the number of articles that he/she had published within the search, and by selecting the top 50 authors for a preliminary list of potential experts for the Consultation. Approximately 15 additional experts, whose names were not selected through the above-mentioned systematic literature search, were included in this preliminary list after consulting a number of experts working in related areas. The publications of each of these experts and their background expertise and biographies were reviewed by the WHO Secretariat Working Group established for the planning of the Expert Consultation. This Working Group comprised members from the Departments of Nutrition for Health and Development (NHD) and Chronic Diseases and Health Promotion (CHP). The preliminary list of experts was also reviewed from a different perspective that involved ranking authors by the number of times their relevant articles were cited, taking into account that there might not have been time for recently published articles to be cited. The list of experts was also reviewed by the staff at the six WHO Regional Offices. The final screening was then conducted by the WHO Secretariat Working Group, and 18 experts were selected for the Expert Consultation.
Background reviews
This issue of the Journal is a compilation of 6 background papers prepared, at the request of the WHO Secretariat Working Group, by a subset of the 18 experts to inform the deliberations of the 2008 Expert Consultation. Each paper was peer-reviewed by three to five other experts and subsequently revised on the basis of the inputs received from peer reviewers and from discussions at the Consultation. Highlights of these papers follow.
Several papers consider the implications of population characteristics for selecting cutoff points. Stevens et al. (2009) provide a comprehensive overview of variations in body fat distribution by gender and age, as well as by gender-related variables, such as puberty, sex hormones, parity and menopause. Their review supports the validity of continuing to make gender distinctions in WC or WHR cutoffs. Age differences in WC and WHR are an important consideration, although these are only partly due to weight gain.
The issue of whether cutoff points should vary for different ethnic groups has not been settled, and is addressed most extensively in the review by Lear et al. (2009) , which draws on studies in Aboriginal, Asian, Sub-Saharan African, African American, Hispanic, Pacific and South-American populations. These authors point out that differences in body composition or conformation may influence the validity of inter-ethnic comparisons and, furthermore, that ethnic or 'racial' classifications are difficult to standardize and interpret. The question of what ethnicity means with respect to WC and WHR and their related health risks is paramount.
That is, what is it about ethnicity that alters risk status? Is ethnicity as such sufficiently robust to be valid as a basis for deriving and using specific clinical or public action levels? Moreover, what are the practical issues associated with having different cutoffs for different ethnic groups even if this approach is well supported by data? As already noted, the same questions were asked about BMI cutoff points in Asian populations (WHO, 2004) , resulting in qualified support for the use of different cutoff points. The conclusion by Lear et al. (2009) regarding WC and WHR is congruent with the BMI finding in that, lower cutoffs may be appropriate for Asians compared with Europeans. Data were inconclusive or insufficient to come to conclusions that special cutoff points would be required for any of the other ethnic groups addressed in the reviews. Qiao and Nyamdorj (2009a) also review data from a diverse set of populations on several continents, and address the issue of ethnicity or population-specific cutoff points, using the risk of type II diabetes as a reference point for evaluating optimal cutoff points. Their review finds evidence of substantial variations in the WC or WHR cutoff points that might be optimal in different countries or regions.
Three reviews compare WC and WHR cutoff points with BMI for identifying morbidity or mortality risk. Findings about other body fat distribution indices such as waist-toheight ratio are also discussed. A second paper by Qiao and Nyamdorj (2009b) reviews the relative associations of WC, WHR and BMI with diabetes risk. This review highlights the dearth of relevant prospective studies, which are preferable to cross-sectional studies for estimating risk, and the many discrepant findings among studies. These authors also note that relatively few studies use formal statistical approaches to compare the performance of the different indices. Although the studies reviewed confirmed that WC, WHR and BMI were associated with the risk of incident or prevalent type II diabetes, a definitive conclusion about which indicator was superior was not possible. Huxley et al. (2009) consider how WC, WHR and BMI perform in predicting and differentiating risks of hypertension, dyslipidaemia and diabetes as major cardiovascular disease risk factors and also of cardiovascular disease events, in data comparing Asian and Western Pacific with Caucasian populations and also in other ethnically diverse study populations. Similar to the findings of Qiao and Nyamdorj (2009b) , the predominance of cross-sectional studies limited the clarity of the conclusions that could be drawn. Findings were mixed and depended on which outcome was being examined. Differences in associations of body size or body fat distribution indices with cardiovascular disease risk when comparing broad ethnic groupings were not striking, particularly in light of the observed heterogeneity within these broad groups.
Seidell (2009) reviews data on all-cause mortality, cancer risk and sleep apnoea in association with WC, WHR and BMI. He highlights variations in findings according to the choice of risk indicator (using a ratio or a difference) to compare groups with different WC, WHR or BMI levels; the age of the population, because risk relationships may be weaker in the elderly compared with younger adults; the BMI level of the population, because associations of WC and WHR with risk may be the greatest at relatively low BMI levels; and the choice of outcome, because the association curves for WC, WHR and BMI are different for the outcomes he examined. For example, whereas WC may be the most informative of the three variables with respect to mortality and possibly risk of sleep apneoa, this is not clearly the case for cancer risk, in part due to the lack of sufficient data to draw a firm conclusion.
Conclusions
Taken together, these six reviews emphasize the potential utility of having international guidelines for WC or WHR use for public health applications, but they also highlight the potential pitfalls of underestimating or oversimplifying the challenges posed when attempting to identify cutoff points. A new working group was formed by the 2008 Expert Consultation to further review the existing data for different population groups to clarify any possible needs for different WC cutoff points for different population groups. The final report and outcomes of the Expert Consultation will be published by WHO.
